The International Food Policy Research Institute (IFPRI), established in 1975, provides research-based policy solutions to sustainably reduce poverty and end hunger and malnutrition. IFPRI's strategic research aims to foster a climate-resilient and sustainable food supply; promote healthy diets and nutrition for all; build inclusive and efficient markets, trade systems, and food industries; transform agricultural and rural economies; and strengthen institutions and governance. Gender is integrated in all the Institute's work. Partnerships, communications, capacity strengthening, and data and knowledge management are essential components to translate IFPRI's research from action to impact. The Institute's regional and country programs play a critical role in responding to demand for food policy research and in delivering holistic support for country-led development. IFPRI collaborates with partners around the world.
Introduction
Over the last three decades, agricultural value chain (VC) 1 development and interventions have proliferated as instruments for rural transformation and poverty reduction. However, achieving development outcomes while making VCs pro-poor, inclusive, and empowering to women and disadvantaged groups is challenging (Dolan and Humphrey 2000; Barrientos, Dolan, and Tallontire 2003; Minten, Randrianarison, and Swinnen 2009; Maertens, Colen, and Swinnen 2011; Dedehouanou, Swinnen, and Maertens 2013; Schuster and Maertens 2013; Reardon et al. 2015) . Tools and methods to analyze economic dimensions, particularly efficiency and profitability of VCs have been the focus of VC analysis for decades. Only recently have equity and distributional impacts been included in the VC analysis. An increasing number of studies are explicitly incorporating gender issues in value chain analysis (Getahun and Villanger 2018; Said-Allsopp and Tallontire 2015; Van den Broeck, Van Hoyweghen, and Maertens 2018; Barrientos, Dolan, and Tallontire 2003) and the methodological 'toolbox' for gendered value chain analysis is expanding (Riisgaard et al. 2008 (Riisgaard et al. , 2010 Rubin, Manfre, and Nichols Barrett 2009; Mayoux and Mackie 2009; Mayoux 2012; Senders et al. 2014 ). The early work on gender in VCs uncovered important insights into the unintended consequences of VC participation. Much of this work consisted of narrative and qualitative case studies and rapid assessments, rather than statistical inference and quantitative impact evaluation.
Embedded within broader social and economic institutions, VCs are not gender neutral. Several studies illustrate the contributions as well as limitations of VCs to reach and benefit women, and highlight that VCs can also play a role in exacerbating gender inequalities (Dolan and Humphrey 2000; Dolan 2001; Kidder and Raworth 2004; Raworth and Kidder 2009; Bain 2010) . In global agricultural VCs, the increasing use of standards and codes of conduct can help protect poor and marginalized VC employees and actors (Said-Allsopp and Tallontire 2015) . However, employment in global agricultural VCs is mostly informal, particularly for women (Barrientos, Dolan, and Tallontire 2003; Shackleton et al. 2011) .
Nevertheless, VCs can be a lever for gender equality and women's empowerment, stemming from greater entrepreneurship and employment opportunities (Maertens and Verhofstadt 2013; Arnold 2008; Barrientos, Dolan, and Tallontire 2003; Said-Allsopp and Tallontire 2015; Getahun and Villanger 2018; Van den Broeck, Van Hoyweghen, and Maertens 2018) . Recent studies on the horticulture boom in Kenya, Ethiopia, Senegal, Chile, Thailand, Vietnam and several other countries in Africa, Latin America and Asia find positive impacts on rural employment, especially women's employment, which contributes to poverty reduction Swinnen 2009, 2012; M. Maertens, Colen, and Swinnen 2011) . Further, Maertens and Verhofstadt (2013) show that women's wage employment in the horticultural export sector improved child outcomes, especially primary school enrollment of boys and girls.
Gendered responsibilities and time burdens may change with greater commercialization and can also impact domestic care, food production, or food security (Lyon, Mutersbaugh, and Worthen 2017; Forsythe, Martin, and Posthumus 2015; Filipski et al. 2017; Arndt, Benfica, and Thurlow 2011; Shackleton et al. 2011) . A large body of evidence shows that women have limited access to resources and information, weaker control over assets and land, less ability to demand fair prices, and greater workload compared to men, which constrain their capacity to engage and expand into higher value agrientreprises that often require a minimum amount of resources and training (Meinzen-Dick et al. 2011; Quisumbing et al. 2015; Handschuch and Wollni 2015; Forsythe, Posthumus and Martin 2016) . An emerging literature also shows that as commercialization intensifies and a commodity gains higher value, women start losing control over its production and marketing and men start taking charge (Ashby et al. 2019; Forsythe, Posthumus, and Martin 2016) . These studies highlight the need to assess not only patterns of participation of women and men in VCs but also in which VCs and at what stage they participate, how they benefit from participation, and how it impacts workload and empowerment.
Empirical studies, both quantitative and qualitative, across different VCs show mixed results and various trade-offs in women's participation, empowerment, wellbeing, and development outcomes, making it difficult to generalize and identify patterns. Schumacher (2014) further notes that gendered VC research tends to focus exclusively on women and on producers and laborers, with rare mention or analysis of men or of intermediary actors of the VC (e.g., processors, traders). This paper aims to fill these gaps by using an index-based measure of empowerment, and its dimensions, to analyze and compare women's and men's empowerment along multiple stages of the VC-production, processing, and trading/marketingin four Philippine VCs.
This paper adapts the survey-based project-level Women's Empowerment in Agricultural Index (pro-WEAI) to quantify and compare women's and men's empowerment in four agricultural VCs in the Philippines (Malapit et al., 2019) . In this paper, empowerment is defined as the process by which people expand their ability to make strategic life choices, particularly in contexts in which this ability had been denied to them (Kabeer 1999) . The ability to exercise choice encompasses three dimensions: resources, agency, and achievements. Many studies have attempted to collect and operationalize these concepts; some focus on one or limited dimensions while others are more comprehensive. In VCs, an increasing number of studies attempt to operationalize this concept using narrative and qualitative approaches (Shackleton et al. 2011; Said-Allsopp and Tallontire 2015; Forsythe, Martin, and Posthumus 2015; Akter et al. 2017 ). This paper is the first to our knowledge to measure, quantify, and compare women's and men's empowerment within and across different agricultural VCs using both quantitative and qualitative methods. Using the quantitative and qualitative pro-WEAI data, this paper addresses the following questions:
• How empowered are women and men participants in four agricultural value chains?
• What gender-based constraints do women and men face within each VC?
• What factors are associated with disempowerment of women and men in these VCs?
• Are some VCs and higher nodes of the VCs more empowering than others? This paper is structured as follows. Section 2 presents the Philippine context, the focus VCs, data sources, and methods. Section 3 presents the results, organized by respondents' characteristics, level and sources of (dis)empowerment, and correlates of empowerment of women and men. Section 4 discusses the implications of these results. Section 5 concludes with some key messages and areas for future research.
2. Context, data, and methods
Context and study sites
The Philippines is one of the fastest growing economies in Southeast Asia, growing by 6.8 percent in 2016, driven by robust domestic demand, increased consumer confidence, a healthy job market, and effective social protection programs (World Bank 2017) . Despite this positive economic outlook, the agriculture sector continues to underperform, with production contracting by 1.3 percent and shedding 0.5 million jobs in 2016 (World Bank 2017). Severe typhoons have further weakened an agricultural sector besieged by poor infrastructure, land-tenure issues, and other structural constraints that limit productivity. However, agriculture remains central to achieving inclusive and sustainable growth in the country. In 2015, the agriculture sector employed 11.3 million people (30 percent of total employment), of which a quarter were women (Philippine Statistics Authority 2016).
This study focuses on abaca, coconut, seaweed, and swine VCs-all commodities with high potential for growth and interventions from government and partners. 2 The study data were collected in March-August 2017 using a purposive sampling design focusing on top-producing provinces and villages and ensuring sufficient respondents for each VC and node. 3 Information on these four VCs was collected in six provinces in the Bicol and Visayas regions of the Philippines. These regions are major producers of abaca, supplying an average of 39 and 24 percent, respectively, of domestic abaca production between 2009 and 2013 (Department of Agriculture 2013a). Coconut, swine, and seaweed are produced across the country and are major activities in Bicol and Visayas. Data on each VC was collected in two provinces, selected based on presence of production and processing activities. Abaca and coconut data were collected in the provinces of Sorsogon and Leyte. During the field work, additional survey areas in Albay and Southern Leyte were added due to difficulties in locating abaca VC participants in Sorsogon and Leyte. Seaweed and swine data were collected in Bohol and Cebu (Figure 1 ). Abaca, known internationally as "Manila hemp," is an indigenous plant that is grown primarily for its fiber. About three quarters of abaca production goes to the domestic market for cordage and handicrafts, while abaca pulp, used for specialty papers, tea bags, and other products, is exported. The shift away from synthetics and towards natural fibers helped boost global demand (Briones 2014) ; and the Philippines is the leading producer of abaca fiber, supplying 87 percent of global output (Philippine Statistics Authority 2016).
Coconut products, in various forms, are major exports of the Philippines. Over a quarter of agricultural land was devoted to coconut farming in 2015, covering 3.5 million hectares and producing 15 billion coconuts per year on average (Philippine Statistics Authority 2016).
Seaweed is another major agricultural export. The Philippines is the third largest producer of farmed seaweed globally, mainly producing Eucheuma cottonii, which can be processed to extract carrageenan (Department of Agriculture 2013b). An estimated 200,000 coastal families, comprising 1.2 million people, are involved in seaweed production nationwide (Department of Agriculture 2013b).
The swine industry is one of the most important segments of Philippine agriculture. It is the second largest revenue earner, valued at 207 billion pesos in 2015 (Philippine Statistics Authority 2016). Pork is the main meat consumed in the Philippines, with per capita consumption of 15 kilograms per year compared with 8 kilograms of chicken and 0.9 kilograms of beef (Department of Agriculture 2014). In 2013, around 65 percent of the swine population were being raised in backyard farms and only 35 percent were produced on commercial farms (Department of Agriculture 2014). Although backyard hog-raising has been declining due to rising input costs, many still view it as a way to save money and build assets (Perey 2017 ; Department of Agriculture 2014).
The target sample size for each province-commodity was 200 households, totaling 400 households per commodity and 1,600 households for the entire survey ( Figure 2 ). The actual sample households surveyed were 1624 (see Table 3 for their characteristics); and the actual individuals interviewed were 2,811 (see Table 2 for their characteristics). 4 These households were distributed into 10 barangays in each of the two provinces for each commodity. The selected barangays have the highest commodity production volume and/or land area in the province, according to the 2012 Census of Agriculture and Fisheries (Philippine Statistical Authority 2016). We used this sampling criterion since high production areas are also more likely to also have households engaged in other VC activities.
In each barangay, approximately 20 households were surveyed. Producers were selected based on a listing of producers compiled with the assistance of barangay leaders rather than through random sampling. The purposive sampling design was used to ensure that the sample represented various VC roles, including production, processing, and trading or marketing. 5 A screening questionnaire was used to identify households that represent these three activities, as well as households with an adult woman and man (dual-adult households [DHH] ) and households with only an adult woman (no adult man) (woman-only households [WOH] ). All households sampled included at least one adult involved in one of the target VCs.
In 2012, 16 percent of farm holders and operators were women (Philippine Statistical Authority 2016). Women made up 25 percent of the agricultural workforce, and 17 percent of employed women worked in agriculture. Both women and men are involved in different stages of agricultural VCs, although specialized gender roles in agriculture are prominent in the Philippines, as in broader Southeast Asia (Akter et al. 2017) . Wage discrimination is pervasive and persistent in the agricultural labor market in the Philippines. For example, Valientes (2015) shows that men wage workers in agriculture were paid 13 to 18 percent more, on average, than women between 2006 and 2009, and 74 percent of this gap was due to a gender gap rather than human capital differences. Other studies show that the relative wage of women is 6 to 8 percent lower across all activities for all farms (rice, corn, coconut, sugarcane) (PIDS 2019). Women's employment in these VCs is as low as six percent in coconut production and immediate postharvest activities and as high as 18 to 19 percent for rice and corn; men dominate as workers in these VCs (Philippine Statistical Authority 2016). Overall, while Filipino culture is relatively egalitarian and exhibits greater gender equality compared to other neighboring countries and globally, 6 gendered stereotypes persist and affect women's and men's participation and roles in VCs. 4 Regression results in Tables 5-8 have slightly fewer number of observations due to some missing values in some of the variables. In Table 6 , number of observations under autonomy in wage work and in work conditions are much less and are restricted to those individuals who reported and participated in wage work. 5 VC activities were defined as: Production -Respondents who work in production activities from farming to harvesting, including feeding and care of swine before consumption or sale. Processing -Respondents who process raw materials at home or through processing or agribusiness, including animal slaughter and simple to complex processing. Trading and marketing -Input sellers, traders, wholesalers, retailers, and employees working in businesses that conduct these activities. Respondents who were involved in multiple VCs and/or activities were categorized by the VC/activity that was their primary source of income. 6 Out of 144 countries, the Philippines ranks 10th in the Global Gender Gap score (World Economic Forum [WEF], 2017), with high rankings in educational attainment (1st), political empowerment (13th), and economic participation and opportunity (25th). 
Figure 1. Map of provinces and value chains surveyed

Quantitative methodology
We use an adapted form of pro-WEAI, a survey-based tool to measure women's and men's empowerment and inclusion in agricultural development projects (Malapit et al. 2019) . Unlike other empowerment measures (e.g., based on Demographic and Health Surveys) which do not typically cover both men and women, pro-WEAI allows for direct comparison between women and men in the same household. The index is comprised of two sub-indices: (1) the Three Domains of Empowerment index (3DE) and the Gender Parity Index (GPI). The 3DE aggregates women's and men's achievements across 12 equallyweighted indicators that measure three types of agency: intrinsic, instrumental, and collective. Indicators of intrinsic agency include autonomy in income, attitudes about gender-based violence (GBV), and respect among household members; indicators of instrumental agency include input in productive decisions, ownership of land and other assets, control over use of income, access to and decisions on financial services, and work balance; indicators of collective agency include group membership and membership in influential groups. Two pro-WEAI indicators-self-efficacy (intrinsic agency) and visiting important locations (instrumental agency)-were excluded from our survey. When this survey was designed, self-efficacy was not a required indicator for pro-WEAI and was excluded to minimize costs. Visiting important locations was excluded because mobility was not prioritized by our local partners given that women have more freedom of movement in the Philippines compared to other Asian contexts where pro-WEAI has been collected. Table 1 provides the definitions and adequacy cut-offs for each indicator. The GPI compares the achievements of women and men in the same household (for dualadult households only). To capture empowerment across VCs, we included additional questions about the empowerment and inclusion of women and men in multiple nodes of the VC.
Table 1. Pro-WEAI indicators and definitions of adequacy cut-off
Indicator
Definition of adequacy cut-off Intrinsic Agency Domain Autonomy in income More motivated by own values than by coercion or fear of others' disapproval: Relative Autonomy Index (RAI) score >=1, where RAI score is calculated by summing responses to the three vignettes (yes=1; no=0), using the following weighting scheme: -2 for vignette 2 (external motivation), -1 for vignette 3 (introjected motivation), and +3 for vignette 4 (autonomous motivation) Self-efficacy* "Agree" or greater on average with self-efficacy questions: New General Self-Efficacy Scale score >=32 Attitudes about genderbased violence against women
Believes husband is NOT justified in hitting or beating his wife in all 5 scenarios Meets one or more of the following conditions for ALL of the agricultural activities they participate in 1) Makes related decision solely, 2) Makes the decision jointly and has at least some input into the decisions 3) Feels could make decision if wanted to (to at least a MEDIUM extent) Ownership of land and other assets Owns, either solely or jointly, one or more of the following: 1) At least THREE small assets (poultry, nonmechanized equipment, or small consumer durables) 2) At least TWO large assets 3) Land Access to and decisions on financial services
Meets one or more of the following conditions: 1) Belongs to a household that used a source of credit in the past year AND participated in at least ONE sole or joint decision about it 2) Belongs to a household that did not use credit in the past year but could have if wanted to from at least ONE source 3) Has access, solely or jointly, to a financial account Control over use of income
Has input in decisions related to how to use BOTH income and output from ALL of the agricultural activities they participate in (unless no sale was made) AND has input in decisions related to income from ALL non-agricultural activities they participate in (unless no decision was made) Work balance Works less than 10.5 hours per day: Workload = time spent in primary activity + ( The outcomes are regressed on the following variables ( ): whether the respondent is a man (in the pooled regression), whether the woman lives in a household with both a man and woman (dual-adult household, DHH), or household with only a woman present (woman-only household, WOH; in the women's regression), the household's asset quintile, whether married, age in years, education level, and a set of dummy variables that capture access to extension, access to community programs, participation in nonfarm activities, participation in wage and salary employment, the main activity in the VC, and the main VC of the respondent. The coefficient on the "man respondent" dummy variable indicates whether there are significant differences in empowerment associated with being a man or a woman, whereas the woman-only household dummy captures whether empowerment may differ for women depending on whether they live in a dual-adult household (with an adult woman and man present) or one with only a woman adult present. Municipality (town) or province fixed effects were also used in some of the models to control for location-related factors; and the results are largely robust to the inclusion of locationspecific variables. Annex Table 1 presents the definitions and descriptive statistics of these individuallevel outcomes and explanatory variables at the individual level, and Annex Table 2 for the householdlevel explanatory variables.
We use two measures of intrahousehold inequality at the household level: (1) whether a dual-adult household (DHH) achieved gender parity, defined as whether the woman respondent has equal or higher empowerment score than the man respondent (a binary variable, 0/1); and (2) intrahousehold inequality score (the difference between men's and women's empowerment scores; a continuous variable, from -1 to 1).
The outcomes are regressed on the following variables ( ): the household's asset quintile, age and education of the woman and man respondents, and a set of dummy variables that capture access to extension, access to community programs, participation in nonfarm activities, participation in wage and salary employment, the main activity in the VC, and the main VC of the man and woman respondents within the household. Annex Table 2 presents the definitions and descriptive statistics of these householdlevel outcomes and explanatory variables.
Regressions on whether the individual is empowered are estimated using logistic regression (Models 1-3 in Table 5 ) and the regressions on empowerment scores (Models 4-6) using fractional regression. Both are common statistical methods to identify significant factors associated with a binary response (0/1) and fractional response (0-1), respectively. Table 6 examines the correlates of the additional VC outcomes related to autonomy in wage work and work conditions, and attitudes about GBV perpetrated by the employer or landlord, all of which are count data and are therefore estimated using Poisson regression. Table 7 shows input in decisions and control over the use of outputs and income, which are all binary variables estimated using logistic regression. Table 8 presents the regressions on the correlates of (1) whether a dual-adult household (DHH) achieved intrahousehold equality estimated using logistic regression (Model 1); and (2) which category a DHH belongs to (whether man is more empowered than woman, whether woman is more empowered than man, or whether man and woman achieve similar levels of empowerment) using multinomial logit (Model 2).
Qualitative methodology
The survey design was informed by initial qualitative interviews, including probing about empowerment and gender norms, and a series of pretests of the survey instruments. After the survey (September-December 2017), another set of qualitative interviews was conducted to help explain and provide insights to some of the key results and patterns emerging from the pro-WEAI scores. The second round of qualitative work drew from the pro-WEAI qualitative protocols 7 in combination with gender and agricultural VC approaches (Rubin, Manfre, and Nichols Barret 2009) to address specific concerns related to participation and benefits at different nodes of the coconut and seaweed VCs. 8 The qualitative study sample included 16 respondents who had participated in the quantitative surveys and reflected a diversity of occupations, locations, genders, and ages. Additional respondents were identified when it was not possible to find a sufficient number of people who had participated in the quantitative survey in the chosen locations. The sample also included 24 government officials, traders, larger processors, and other key informants who could provide insights and information about the participation of women and gendered roles and activities in the VCs. The quantitative survey data were used to identify four interviewees who were categorized as "disempowered," including a man and a woman seaweed producer and a man and a woman coconut processor. Interviews were recorded and supplemented by written notes. Verbatim transcripts were created in the local language and coded using English language codes using Dedoose TM software. Excerpts that demonstrated relevance of the key research themes on local concepts of empowerment, participation in the different VCs, barriers to entry, patterns of decision-making, and perspectives on opportunities for the next generation, among others, were translated into English.
Results
In this paper, we present and analyze the results of the adapted pro-WEAI survey from the Philippines, including calculations of 3DE, GPI and pro-WEAI score by VC, VC activity, and household type. Then, using individual-level measures of empowerment, we identify statistically significant sources and drivers of empowerment using regression analysis. We integrate insights from the qualitative work into the discussion of results.
Descriptive analysis
Characteristics of respondents
Most respondents did not have education beyond primary school (Table 2) . Educational attainment was lowest among seaweed VC respondents; about half of men and a third of women did not graduate from primary school. Most respondents in DHHs were currently married. While most respondents in womanonly households (WOH) were unmarried, some women respondents reported being married but did not live with an adult man. Swine and coconut VC participants were generally more educated than seaweed and abaca participants. In the swine VCs, most respondents were self-employed with no paid employees; in the abaca, coconut, and swine VCs, most respondents were either self-employed or employers in a family business or farm. The average age of respondents was 47 to 59; swine and seaweed VC participants were younger on average than abaca and coconut VC participants.
Although the respondents in the coconut and seaweed VCs were not highly educated, they viewed education for their children, both boys and girls, as important. Coconut VC actors strongly supported education for their daughters and expected they could obtain government jobs. A woman coconut farmer noted, "I want my [girl] to really take up education... because she'll just stay there in the community and also it's a stable job once you get in. That's what I saw when it comes to teaching." While respondents generally believed that boys should also continue through high school to get "better jobs," a man seaweed farmer stated a common belief that boys can still earn money by farming or working on boats, jobs that do not require a high school diploma. "Yes, [education is] important for the future. If one can finish school, they can look for a good job unlike here those who don't have education end up as bystanders or fishermen. It's better to attain higher education."
Seaweed VC households were the wealthiest on average, while abaca and coconut VC households were the poorest (Table 3) . Nearly all households had received monetary assistance from government and NGO projects in the last 12 months, but not training or capacity development; most abaca, coconut, and swine households also received in-kind assistance such as school scholarships and agricultural inputs. Most households owned land, and over half of abaca and seaweed households had experienced a serious shock in the last 12 months. (2017). Note: DHH: Dual-adult household (household with an adult man and woman); WOH: woman-only household. Asset index was calculated using principal components analysis, based on roof material, floor material, people per sleeping room, state of dwelling, type of toilet, source of water and drinking water, electricity, source of cooking fuel, and ownership of land, boats, fishponds, farm equipment, business equipment, consumer durables, cell phones, houses, and means of transportation.
Diversified livelihoods
Nearly all respondents (96%) participated in more than one livelihood activity. On average, respondents participated in four of twelve livelihood activity groups (10 agricultural and 2 non-agricultural). Engagement in non-agricultural economic activities was common (24% of abaca, 34% of coconut, 36% of seaweed and swine respondents). Across all VCs, most respondents produced vegetables and other crops and poultry and other small animals. Many respondents were involved in production of staple grains, swine, and large livestock; non-farm economic activities; and wage and salary employment, especially traders. Most abaca producers and processors also participated in coconut VCs (Figure 3, panel a) . However, few coconut VC participants were involved in abaca production (panel b). Most men seaweed VC respondents were also involved in fishing; women were also involved in fish processing (panel c). Almost all women swine processors also report non-farm and/or wage employment (panel d). More participants in coconut and swine VCs were engaged in staple grain production than in other VCs (panel b and d). 
Levels of (dis)empowerment
Based on our adapted pro-WEAI, most women and men in all four VCs are not empowered (i.e., inadequate in at least 75 percent of the indicators). Empowerment is lowest in the coconut VC (23% of men, 29% of women) and highest in seaweed VC (47% of women and men). Empowerment was lower for women in WOHs compared to those in DHHs, except in the swine VC. Gender parity was high among households in all four VCs (Table 4 ).
There are indications that empowerment also varied within VCs, although the sample size is small for some of the VC nodes (i.e., processing and trading). In coconut, more women traders and marketers were empowered (38%) compared to women producers and processors (25% and 22%, respectively). More men producers were empowered (28%) compared to men processors and traders/marketers (16% and 19%, respectively). In seaweed, empowerment scores were similar between VC activities, yet more producers and processors were empowered compared to traders, which seems contradictory to the qualitative interviews in which producers and processors aspire to be traders for better income and higher status in the community. This finding is probably attributable to the small number of large traders who were interviewed. Similarly, in abaca, empowerment was lowest among men traders and marketers. On the other hand, in swine, women and men traders/marketers were more empowered than producers and processors (Annex Figure 1 ).
In addition to pro-WEAI, we collected several indicators to provide further insight into empowerment in agricultural VCs. Given the importance of employment and labor issues in VCs, these indicators include autonomy in type of work, autonomy in working conditions, and attitudes about GBV perpetrated by an employer or landlord. We also included indicators specific to the VC that provides the household's main source of income-input in productive decisions and control over use of income and outputs from the main VC.
In all four VCs, more respondents had adequate autonomy in the type of work they do and their working conditions than in how they spend their income. Also, a higher proportion of respondents indicated that it was never acceptable for an employer or landlord to hit a woman than those who indicated that it was never acceptable for a husband to hit his wife. Nearly all respondents had input in decisions about their household's agricultural activities, except in the swine VC. Most respondents had control over how to use income and outputs from the VC that was their household's main source of income, though fewer had control over how to use income and outputs from all of their household's agricultural activities. In the coconut VC, fewer women than men had control over output and income from coconut. In other VCs, more women had control over use of income and outputs from their main VC than men. 
Contributors to disempowerment
The aggregate pro-WEAI value can be disaggregated to examine the proportional contributions of each indicator to disempowerment for respondents identified as disempowered. This analysis helps us to understand which constraints are most important for the least empowered respondents. Across all four VCs, respect among household members and attitudes about GBV are large contributors to disempowerment for both women and men (Figure 4) . Ownership of land and other assets, access to and decisions on credit, and input in livelihood decisions were the smallest contributors to disempowerment for women and men across all four VCs (Figure 4) . For more details, Table 4 shows the percentage of respondents achieving adequacy in each of these indicators.
Other large contributors to disempowerment varied by VC and gender. In the abaca and seaweed VCs, work balance was a large contributor for women but less so for men. In the swine VC, control over use of income was a large contributor to disempowerment for both women and men. In the coconut VC, control over use of income was a large contributor to disempowerment for women; group membership and membership in influential groups were the largest contributors for men. In the coconut and abaca VCs, group membership and membership in influential groups were much larger contributors for men than women. Women's and men's empowerment are positively associated with socioeconomic factors including education, age, being married, access to extension services and access to community programs and projects (Table 5 ). Both women and men are less empowered in the coconut VC, and most empowered in the seaweed VC. No statistical difference exists between men's and women's empowerment scores and between women in dual-adult households (DHH) and in woman-only households (WOH). There are some differences in the correlates of women's and men's empowerment. Women's empowerment is positively associated with education, being married, and access to community programs/projects. Women who are married, better educated, and have access to extension services are more empowered than those who are not married, those with less education, and no access to extension services. Women who are older have higher empowerment scores, while those engaged mainly in processing have lower empowerment scores compared to those engaged mainly in production or trading. The low scores of women involved in processing may be explained by their engagement in low-value and time-demanding processing activities in coconut and abaca and the poor work conditions in abattoirs. Women who are in the richest quintile have higher likelihood of being empowered than those in other asset groups.
Men's empowerment is positively associated with education and access to extension services and negatively associated with wage employment. Men who are more educated and have access to extension services are more empowered than those with less education and no access to extension services. Men who are laborers or wage earners are less empowered than those who are not, likely due to preferences for having one's own business, which may come with greater autonomy than wage work. Men's empowerment score is positively associated with being married, age, and access to community programs. Married and older men and those with access to community programs have higher empowerment scores than unmarried or younger men and those without access to community programs.
Community programs and projects are common in the study sites, and at least three-quarters of women and men reported accessing and participating in community programs or projects. Access is weakest among swine VC participants (50% of men and 61% of women participating), and highest in seaweed VCs (more than 90% of women and men participating). The main program is the conditional cash transfer program (Pantawid Pamilyang Pilipino Program, 4P), to which the majority of VC participants, except those in swine VC, have access. In addition, a much greater proportion of seaweed VC participants report access to other programs, including on agricultural inputs and agricultural livelihoods training programs compared to other VCs. Greater access to community programs is associated with greater empowerment among women, but not for men.
We see strong positive association of access to extension services with both women's and men's empowerment. This is due to the current weak access to extension services, with only about 26 to 44 percent of women and men reporting access to extension services, which is lowest in coconut VCs. Women generally have weaker access to extension in abaca and coconut VCs, but generally more equal access in seaweed and swine VCs. In interviews with seaweed VC participants, both men and women explicitly reported limited training in seaweed production or processing, which could have been an opportunity to reduce disempowerment. Because farming is inherently risky owing to its dependence on weather, early warning systems and weather forecasts are particularly useful according to interviewees. New practices to cope with extreme weather events, such as submerging seaweed deeper into the water before the start of typhoon, will help save the farms, according to some respondents.
Although both women's and men's empowerment are strongly and positively associated with education and extension services, these factors are more strongly associated with men's empowerment. One level higher in education is associated with a 2 percent higher likelihood of men being empowered and a 13 percent increase their empowerment score; and associated with a 1 percent higher likelihood of women being empowered and a 9 percent increase in their empowerment score. Although earlier studies in similar contexts (e.g. Samarakoon and Parinduri 2015 for Indonesia) point to the positive association between education and women's empowerment, we note that education appears to have lower returns to women's empowerment compared to men's. This is likely attributable to the higher proportion of women who have completed secondary schooling or higher compared to men (Table 2) , which is not unusual in the Philippines. Similarly, access to extension services seems to have higher returns in terms of men's compared to women's empowerment. Access to extension services is associated with increased likelihood of men being empowered by 12 percent and a 7 percent increase in their empowerment score; and of women being empowered by 5 percent and a 4 percent increase in their empowerment score.
Although the literature suggests that education increases women's bargaining power within their households, endowing them with knowledge, skills, and resources to make life choices that improve their welfare, it may be insufficient to change deeply-rooted societal attitudes. Education may not improve outcomes that require transformation of gender relations such as agency, asset ownership and community participation. In Indonesia, for example, despite high national levels of girls' education and literacy, many areas are still governed by discriminatory local gender norms that give husbands the right to limit women's ability to work outside the home and restrict inheritance rights; GBV also persists (Samarakoon and Parinduri 2015) .
Across VCs and nodes along VCs, we see some variations in the factors explaining variations on the empowerment dimension indicators. Men have generally lower autonomy in wage work and work conditions ( Table 6) ; but are more empowered in terms of greater inputs in decisions about the main VC and stronger control over outputs than women (Table 7) . There is no difference between women and men in terms of disempowerment due to attitudes about GBV perpetuated by an employer and control over income (Table 6 ). Higher education for women is correlated with higher autonomy in work conditions and lower disempowerment due to attitudes about GBV perpetuated by an employer (Table 7) .
Additional indicators for instrumental agency are generally high, consistent with the pro-WEAI indicators, however, we see a greater proportion of women who are disempowered in control over output and income in the coconut VC. Men and women in woman-only households are more empowered in terms of input in decisions about the main VC than women in dual-adult households (Tables 4 and 5) . Women participants in the swine VC have fewer inputs in decisions about swine VC than women in other VCs. There are also some indications that asset/wealth level is associated with greater inputs into decisions about the main VC and control over output and incomes by women (Table 7) .
Women participants have less control over use of both output and income in the coconut VC compared to men (Table 7) . In other VCs, women seem to have greater control over use of outputs than men, while men have greater control over use of income from these VCs (Table 7) . Men have least control over use of output and income from the swine VC while men have the most control over use of input and income from the seaweed VC. Women have least control over use of output and income from the coconut VC and most control over use of output and income from the seaweed VC. Education, age, access to community programs and engagement in processing are associated with greater control over use of income by men, but not by women. Engagement in trading is associated with greater control over use of income by women, but not by men (Table 7) . (2017). Models 1-3 were estimated using logit regression, and Models 4-6 were estimated using fractional regression.
Additional notes: Marginal effects reported, standard errors in parentheses. (=1) represents dummy variables and coefficients denote the effect of a discrete change in the dummy variable from 0 to 1 Significant at * p<0.05, ** p<0.01, *** p<0.001. † Asset index was calculated using principal components analysis based on roof material, floor material, people per sleeping room, state of dwelling, type of toilet, source of water and drinking water, electricity, source of cooking fuel, and ownership of land, boats, fishponds, farm equipment, business equipment, consumer durables, cell phones, houses, and means of transportation. Estimates using municipality and province fixed effects were largely consistent. (2017); models are estimated using logit regression for binary variables; see additional notes to Table 5 .
Correlates of gender parity
WEAI metrics define gender parity as the woman being equally or more empowered than the main man in the household (Alkire et al. 2013) . At the household level, 75 percent of the dual-adult households have achieved gender parity according to this definition. The average intrahousehold inequality score is close to zero, defined as the difference between the man's empowerment score and the woman's empowerment score among households without gender parity (see Annex Table 2 ).
Unpacking gender parity further, Table 8 shows that out of 1134 dual adult households, for which the gender parity measure is relevant, 664 households (58.6%) are those in which men and women have equal empowerment scores, 240 households (21.2%) are those where women are more empowered, and 230 households (20.2%) are those where men are more empowered. We examine the factors associated with the likelihood of a household's achieving parity (Model 1) and the likelihood of a household's having more empowered women or empowered men, relative to the likelihood of belonging to a household where men and women have similar levels of empowerment (Model 2). Marginal effects allow us to compare the relative magnitudes of these associations. Interestingly, the associations of woman's age and education with gender parity, defined as the woman being at least as empowered as the man, although positive, are small (Table 8 ). Men's access to extension services and women's access to community services have small, though negative, associations with gender parity. Women's access to extension services and the man's participation in nonfarm activities and wage employment are positively associated with gender parity, but the magnitudes of these associations are also small. The two factors that have large and significant marginal effects relate to the node of the value chain: a man's participation in trading (compared to the base category, production) is associated with the household's not achieving gender parity, while a woman's participation in trading is associated with gender parity.
Recall that households that achieve gender parity include those where the woman is equally empowered, as well as those where she is more empowered than the man. To investigate this further, we present the results of the multinomial logit regression (Model 2), where we examine the likelihoods of the man (woman) being more empowered relative to the excluded category, where they are similarly empowered. Similar to the logit regression on gender parity, age and education have marginal effects that are small in magnitude. What is noteworthy are the frequently offsetting marginal effects of participation and access to public services and different types of employment on the likelihood that men or women are more empowered relative to a condition of gender equality. Men's access to extension services tends to contribute to the likelihood that the man is more empowered (and the woman more disempowered), while women's access to extension services contributes to the likelihood that the man is more disempowered. Men's access to community programs is associated with a lower likelihood that the woman is more empowered, whereas women's own access to community programs is associated with a higher likelihood that she is more empowered. If extension services and community programs are targeted to specific individuals but run the risk of disempowering their partners, this may limit households' participation in these programs compared to programs that could potentially empower both men and women.
The male respondent's participation in nonfarm activities as well as in wage employment is associated with a lower likelihood that he is more empowered relative to when he is engaged in agricultural production. It is possible that nonfarm work and wage employment are relatively low-return sectors for men in these contexts. The node of the value chain also matters: men's participation in trading is associated with a higher likelihood of his being more empowered, whereas the woman's participation in trading is associated with a lower likelihood that the man is more empowered. Participation in trading may involve more direct access to sales proceeds, as well as more engagement with other market actors, and could be viewed as empowering. Among the four value chains, participation in the abaca value chain is associated with a higher likelihood of the man being more empowered, relative to a condition of gender equality. (2017); Model 1 is estimated using logistic regression; Model 2 is estimated using multinomial logit. /a Gender parity is defined as the woman being equally or more empowered than the main man in the household. See additional notes to Table 5 .
Discussion
How do stereotypes about gender roles influence value chain participation and benefits?
Although Filipino culture is generally gender-egalitarian, as confirmed by our quantitative results showing relatively high gender parity and small empowerment gaps, our qualitative results suggest that gender stereotypes do influence the division of labor and time use. For example, women and men play different roles in seaweed production and processing. Women are considered more skilled in tying, and typically tie seaweed strips, divide plants into seedlings, plant seedlings, and dry seaweed. Adult men do not perform this work, until they are too old to work in a boat. Women mention that they like the work because they can work in groups, talk to co-workers, sit down, and interrupt the work if needed. In contrast, men are described as stronger and "more capable of the harder physical work" of diving to attach seaweed lines to stakes. They work offshore for the whole workday. However, both boys and girls learn to swim and tie knots, so these statements seemed inadequate explanations. Women and men are also compensated differently for seaweed work. In general, women are paid "piece work" for tying, while men are paid a flat fee for each day. Women earn five to six pesos per line; most tie 40 to 50 lines per day, earning 200 to 250 pesos. Men are paid a flat rate of 250 to 300 pesos per day, and typically work shorter days. The gender stereotypes about appropriate work are buttressed by economic factors that favor paying men more.
The coconut VC also exhibits divisions of labor by gender. Men tend the trees and harvest nuts and tuba (palm wine), while women perform postharvest activities, including drying copra, although they do not typically transport it. Although informants say women can perform most tasks, the preference for sexsegregated work was clear and commonly centers on perceptions of physical strength. A woman farmer stated, "I think that all men's work requires exertion of physical strength. Women do the taking out of dried coconut meat or slice the meat since that is the easiest job they can do. Women can also open the coconut since it is also easy. Men usually do most of climbing up the coconut trees. It is very high, women might fall to the ground. So, women can collect the nuts after they drop, but the delivery of the nuts is left for men since carrying nuts is a heavy work."
Gender differences in participation, pay, and conditions at different parts of the VC are often explained in terms of women's supposedly innate characteristics like docility, patience, or physical weakness. Given that these stereotypes are often associated with women's being relegated to lower-return activities within the VC, VC analysis should question biological explanations of gender differences and investigate why work is not arranged to facilitate women's participation (e.g., by using technology or altering working hours).
Are agricultural VCs empowering?
Both the quantitative and qualitative results show that some agricultural VCs can be empowering, yet inequities persist. Overall empowerment scores of both women and men, for example, are lower in other VCs compared to the seaweed VC (the base category). Our qualitative work found that the seaweed VC provided increased employment and livelihood opportunities. These findings are consistent with Arnold (2008) and recent papers on the impact of horticulture on employment, women's empowerment, and development outcomes. Seaweed requires less capital investment and provides higher returns than other export commodities and other aquaculture species, so it is potentially a pro-poor, empowering, exportoriented VC (Arnold 2008) .
However, there is variation between sites within the seaweed VC. In northern Cebu, labor patterns are relatively equitable and both men and women farm seaweed (Arnold 2008) . In other areas of the Visayas, such as Hingotanan (in Bohol), the gendered division of labor in seaweed is rigid. Although the local government allocates seaweed plots and some women own seaweed farms, most did not engage in the actual work of farming. The higher empowerment scores among the women in the seaweed VC may reflect greater control over where and when they work, as tasks such as preparing string and tying fresh seaweed can occur near their homes and in groups of family or neighbors. Women working in seaweed commented that "tying seaweeds allows you to be flexible with your working time." Some question the seaweed VC's ability to restructure power inequities where other cash crops have failed (Macabuac 2005; Jain 2006 ). Vandergeest et al. (1999) showed that seaweed plot size is linked to preexisting income and social hierarchies that influence access to plots, land, water, and capital. Nonetheless, entrenched social inequities are slowly shifting and previously marginalized people can take advantage of opportunities to improve their standard of living, mobility, and influence due to increased income from seaweed farming (Arnold 2008) . Income also allows more travel to nearby cities and markets, bringing back new ideas and values that influence local power structures (Arnold 2008 ).
Structural constraints can also limit how empowering different aspects of agricultural VCs are. For instance, our results show that participation in groups and associations is high, except in the coconut VC (Table 3) . Group participation can provide benefits such as access to inputs, loans, insurance, and funeral services. Several explanations for the limited participation in associations in the coconut VC emerged from the interviews. First, association membership may be controlled by the political elite within the community. For example, an individual associated with the opposing political party may not be granted membership in a coconut farmers' association, limiting his or her access to association's programs or inputs. Also, coconut farms are often part of an integrated livelihood strategy involving other types of agriculture, petty trade, and fishing. An individual cannot join both the farmer and fisher associations, so a producer must choose to identify as one or the other. Members must also pay monthly dues and attend meetings, requirements that could challenge those with limited income or time. Thus, people's hesitation to join formal organizations, especially in the coconut VC, may be rational given the monetary and transaction costs of participation. Distrust in cooperatives stems from issues of clientelism, elite capture, and organizational failures in the past, so informal groups and social networks may be a better way to improve collective power.
Lack of autonomy in income was a large contributor to disempowerment in all four VCs, and this was more important for men than women. Lack of autonomy in income can reflect dissatisfaction towards the VC or aspirations for other livelihoods. In the qualitative interviews, several respondents in the seaweed and coconut VCs reported aspirations of working at a higher node in the VC such as trading, but these jobs require capital and resources. Many coconut producers aspired to having their own business, tailoring, planting ginger or other high-value crops, or raising pigs. Some women in the seaweed and coconut VCs aspired to put up their own neighborhood (sari-sari) store. This may reflect the limits of purely agricultural VCs in improving welfare. Similarly, most households augment income and cope with risk by diversifying their livelihoods beyond these VCs, suggesting that nonagricultural jobs may be more lucrative or stable.
Are higher VC nodes more empowering?
Qualitative results suggest that individuals engaged in higher VC nodes, such as trading and marketing, express a stronger sense of empowerment. This is supported by the quantitative results as well. Women who market their own products report making their own decisions about how much to sell and where to sell it. Women traders were said to hire or manage others, rather than perform the work themselves. A woman coconut trader noted, "The women being admired in the community can stand on her own decision. I manage my business, not just to earn profit but also [to] help my customers if they have problems." However, the quantitative results suggest that this is true for only some VCs. Women coconut traders, men abaca processors, and men and women swine traders were more empowered than producers in those VCs, while coconut and swine processors and seaweed and abaca traders were less empowered than producers in those VCs (Annex Figure 1) . Ahmed et al. 2018 found similar results in VCs in Bangladesh, where producers are generally more empowered than entrepreneurs and wage earners (Ahmed et al. 2018 ). However, this may be related to the resources that producers command, compared to entrepreneurs and wage earners-in Bangladesh, producers may have more secure access to land and other productive resources, whereas wage work is a more uncertain undertaking, and a wage worker is at the mercy of producers who hire agricultural laborers.
Many development researchers and practitioners argue that entrepreneurship is key to empowering poor rural women. However, one must consider the nature and scale of the enterprise. Inadequate autonomy indicates that women may have few options on product type, location, and enterprise size. Most traders in our sample are engaged in small-scale retail, which typically involves small margins and is not very lucrative. As we sampled processors, traders, and marketers in the same geographic areas as producers, we likely captured the lower bound of empowerment for these VC roles. Entrepreneurship often only pays off as micro-entrepreneurs become small or medium enterprises and can hire employees and retain more profit; larger enterprises may be located closer to urban areas. In our sample, most women are engaged in the VC primarily to augment family income while also maintaining domestic responsibilities; some Filipino authors have called this a double burden (Liwag, dela Cruz, and Macapagal 1998) . Work balance (or lack thereof) is most disempowering among women processors and traders in abaca, coconut and seaweed VCs (Annex Figure 1 ), suggesting that moving up along the nodes of the VC may increase women's workload disproportionately relative to the additional market and income access they derive. Most women did not aspire to move up the VC; for the few who did, lack of capital restricted this goal, implying much needed support for both capital, facilitiation and skills development support for women agri-entrepreneurship, beyond micro-credit.
Our results suggest that efforts to increase women's involvement in higher nodes of the agricultural VC with potential for high returns may not automatically be empowering. Most households augment income and mitigate risk by diversifying their livelihoods, suggesting that non-agricultural jobs may be more lucrative. Interventions should aim to reduce time burden, especially for women, and explore opportunities for livelihood diversification, especially in work that allows for a more stable income.
Conclusions
Women's participation and empowerment in VCs are goals that concern many development organizations but limited systematic and rigorous empirical data exists to measure and track empowerment across VCs and contexts. We use quantitative and qualitative methods to measure women's and men's empowerment and intrahousehold parity in four VCs in the Philippines. Despite a relatively egalitarian culture in the Philippines, gender norms disempower both women and men and underlie inequities within households and across all four VCs. Respect among household members, attitudes about GBV, and autonomy in income-all measures of intrinsic agency-are the top sources of disempowerment for both women and men across VCs. Stratifying by VC, we found that both overall empowerment and some of the most important areas of disempowerment vary between households engaged in different VCs, even in the same geographical area. Work balance, control over use of income, and group membership-all measures of instrumental agency-were the second most important contributors to disempowerment but varied by VC, suggesting that interventions intended to empower women should be tailored by VC. Control over use of income by women and men is weakest in coconut and swine VCs; work balance is most disempowering among women processors and traders in abaca, coconut and seaweed VCs; and group membership is lowest among men in coconut VC. Some of the same gender issues exist across VCs, highlighting the need to address deeply-rooted, structural gender and social norms, which will require transformative approaches that cut across VCs and locations. One strategy is to increase gender awareness in communities, targeting both women and men. Incorporating gender awareness in schools, starting in primary school, may prove useful. Recent studies of behavior change communication combined with transfers show that these strategies can change behavior and reduce physical violence (Roy et al. 2019) . Social networks also play a role in promoting collective power and changing behavior against GBV and stereotyped gender roles across different VCs.
At the same time, program designers and policymakers must be mindful of unintended consequences of interventions. Our findings that access to extension services and community programs may have offsetting effects on men's and women's empowerment suggests that such programs that attempt to reach or benefit only one household member, without possibly taking into account intrahousehold dynamics, may end up disempowering other household members. This may create resistance to these types of programs. VC approaches that consider the entire household, and the different roles and responsibilities of men and women within that household, may be more effective both in increasing participation in the target value chain as well as changing gender norms that limit the ability to benefit from participation.
This study shows how researchers and practitioners can measure, compare and identify sources of disempowerment of women and men in specific VCs and find ways to address them that are targeted specifically to each VC. For future work, we recommend complementing the measures of agency used in this study with indicators of achievements and benefits from VCs by women and men, disaggregated by their role in different types of VCs, the distribution of incomes and profits derived from their participation and by wealth/asset groups. This can provide a rich gendered VC analysis that can link resources, agency and achievements together and how they contribute to empowerment and development, to inform the design and implementation of gender-transformative VC policies and interventions. Source: IFPRI survey (2017). Note: /a Asset index includes roof material, floor material, people per sleeping room, state of dwelling, type of toilet, source of water and drinking water, electricity, source of cooking fuel, and ownership of land, boats, fishponds, farm equipment, business equipment, consumer durables, cell phones, houses, and means of transportation. Asset index was calculated using principal components analysis. 
Annex
